When rats, heavily infected with Trypanosoma rhodesiense, were injected with Prothidium and killed 1 to 5 hours later, measurable amounts of the drug could be extracted from the parasites: a million trypanosomes have been shown to absorb 0.01 to 0.06 zg. of Prothidium in vivo. When viewed with the fluorescence microscope, treated trypanosomes appeared to concentrate Prothidium particularly in the blepharoplast and other cytoplasmic granules. Prothidium was absorbed by trypanosomes in vitro in less than 30 min. When equilibrium had been reached the concentration of the drug inside the trypanosome was approximately 400 times the concentration outside, in the range of concentrations studied. Prothidium (7 -amino -2 -(2 -amino -6 -methylpyrimidin-4-yl)amino-9-p-aminophenylphenanthridine 10,1'-dimethobromide) was introduced by Watkins and Woolfe (1956) as a powerful prophylactic agent against cattle trypanosomiasis. When exposed to ultra-violet light, dilute solutions of the compound in distilled water show a brilliant orange fluorescence with a peak absorption of 315 mML, which is detectable down to dilutions of 1 ttg./ml. This property of fluorescence has been used to study the absorption of Prothidium by Trypanosoma rhodesiense.
Prothidium (7 -amino -2 -(2 -amino -6 -methylpyrimidin-4-yl)amino-9-p-aminophenylphenanthridine 10,1'-dimethobromide) was introduced by Watkins and Woolfe (1956) as a powerful prophylactic agent against cattle trypanosomiasis. When exposed to ultra-violet light, dilute solutions of the compound in distilled water show a brilliant orange fluorescence with a peak absorption of 315 mML, which is detectable down to dilutions of 1 ttg./ml. This property of fluorescence has been used to study the absorption of Prothidium by Trypanosoma rhodesiense.
METHODS
Trypanosomes. The strain of T. rhodesiense used throughout these experiments was the Maun strain which was isolated in December 1955. The parasite, which is polymorphic, produces a fatal infection in hooded Norwegian rats bred in this Institute. It is sensitive to Prothidium; the minimum effective dose in infected mice is 3.75 mg./kg.
Appearance of Trypanosomes after Treatment with Prothidium.-A fresh blood film was taken from the tail of a heavily infected rat 1 hr. after an intraperitoneal dose of 7.5 mg./kg. of Prothidium. The coverslip was sealed to the slide with a Vaselineparaffin wax mixture and the preparation was examined with the fluorescence microscope (Fig. 1) . The fluorescence microscope was a simple arrangement of components; no costly apparatus was used.
Extraction and Estimation of Prothidium.-Intraperitoneal doses of 7.5 mg./kg. of Prothidium were given to 8 rats, all of which had 40 or more trypanosomes in each low-power field of a fresh blood preparation. The animals were killed 4.5 to 5 hr. later and the blood collected and heparinized.
The trypanosomes were separated by differential centrifugation, washed three times in saline and then counted ; they were still actively motile at this stage. The trypanosomes were spun down, the saline was removed and replaced by 4 ml. of SN HCO in order to extract the drug from the parasites. Five min. later, the debris was removed by centrifugation and the supernatant examined under ultra-violet light. Untreated trypanosomes were used as a control and were similarly extracted. The acid extract from treated trypanosomes fluoresced yellow in the ultraviolet whereas the controls did not fluoresce at all. Prothidium fluoresces yellow in acid solution and orange at pH 7.0 to 8.5. The fluorescence is quenched at pH 9.0 and over; the reactions are reversible.
The Prothidium was estimated quantitatively by determining the optical density of the acid extract in a Beckman spectrophotometer (the control extract serving as a blank), using the wavelength 315 mu. The U.V. absorption curve for Prothidium in 5N HCl is shown in Fig. 2 . A standard curve prepared at 315 mu is shown in Fig. 3 .
A bsorption of Prothidium by the Trypanosomes in Vitro.-Solutions of Prothidium in saline were prepared so that 0.5 ml. samples contained 20 to 90 Mg. of Prothidium and these samples were placed in a series of small glass tubes of 0.5 cm. bore. A concentrated suspension of trypanosomes was obtained by centrifuging the blood of a heavily infected rat. These were washed in nutrient medium (I part (no secondary filter).
ml. Samples of this suspension measuring 0.5 ml. were then placed in each of the small tubes containing Prothidium and incubated for 30 min. at 35°. Control tubes containing Prothidium and nutrient medium alone were also set up. After incubation the trypanosomes were spun down by centrifugation (800 g) and the supernatant of each tube was removed into 3 ml. of SN HCl and the Prothidium content determined. Thus the amount of the drug absorbed by the trypanosomes could be calculated. The partition ratio (concentration inside trypanosomes/ concentration outside) was calculated by the method of Hawking (1944) . The amount of Prothidium in the trypanosomes was given by the amount which had disappeared from the supernatant; the volume of 100 million trypanosomes was taken to be 2.4 mm. 
RESULTS
Trypanosomes from rats treated with Prothidium exhibited a brilliant orange fluorescence (Fig. 4) . The intensity of the fluorescence varied with the type of trypanosome. In the stumpy forms the blepharoplast, the nucleus and the cytoplasmic granules around it shone brilliantly. Some granules in the anterior region of the trypanosome also fluoresced brightly; they (Table II) . Fig. 5 shows the partition of Prothidium between trypanosomes and medium. The partition ratio diminished with increasing concentrations of Prothidium. In Fig. 5 , the mean concentrations of drug have been calculated from the data in Table II . In these experiments there was a tendency for the curve to flatten off at the higher concentrations; even at the lower concentrations the slope did not reach 45°. Over the range of concentrations of drug used (10 to 45 /g. / ml.) the partition ratio ranged from 140 to 590. For the purpose of comparing Prothidium with other drugs a mean figure for the partition ratio may be taken as 400.
DISCUSSION
The above experiments have demonstrated that "fixation " of Prothidium by T. rhodesiense occurs in less than 1 hr. both in vivo and in vitro.
It has also been shown that there is a quantitative relation at equilibrium between the concentration of Prothidium inside the trypanosomes and that outside; the partition ratio over the range of concentrations studied was approximately 400. The partition ratio for stilbamidine is about 1,100, for reduced tryparsamide about 5,000 and for acriflavine is about 8,000 (Hawking, 1938 and 1944) so that Prothidium was absorbed less avidly than these three compounds. Examination, by the fluorescence microscope, of trypanosomes which have absorbed the drug shows that it is not evenly distributed over the surface of the cell, but that it is concentrated into the blepharoplast and certain other granules. In this respect, the absorption of Prothidium by trypanosomes is similar to the absorption of stilbamidine (Hawking and Smiles, 1941; Hawking, 1944) . The behaviour of stilbamidine is closely similar to that of trivalent arsenicals and acriflavine (Yorke, Murgatroyd and Hawking, 1931; Hawking, 1938) although studies of drug resistance indicate that stilbamidine is absorbed by a different receptor (Lourie and Yorke, 1938; Fulton and Grant, 1955) . 
